Regulation of thyrotropin biosynthesis. Discordant effect of thyroid hormone on alpha and beta subunit mRNA levels.
We have studied the regulation of the biosynthesis of thyrotropin (TSH) and its alpha and beta subunits by thyroid hormone in thyrotropic tumors carried in hypothyroid mice. Treatment with 3,5,3'-triiodo-L-thyronine (T3) (20 micrograms/100 g, body weight) daily for 4 or 10 days reduced serum TSH to 3 and 0.3% of control, respectively. Serum levels of free alpha subunit were reduced to 60 and 11% of control at 4 days and 10 days, respectively, and serum free TSH-beta was undetectable at both time points. There was no significant decrease in tumor TSH content after 4 days of treatment and, after 10 days, TSH content was reduced to 15% of control levels. There was no significant effect of T3 on tumor alpha subunit levels at either 4 or 10 days. In contrast, tumor TSH-beta content was markedly reduced after 4 days and 10 days of T3 treatment, to 29 and 10% of control levels, respectively. Translation of tumor poly(A) mRNA in a rabbit reticulocyte lysate system showed that thyroid hormone decreased translatable TSH-beta mRNA to undetectable levels at both 4 and 10 days, whereas translatable alpha mRNA was reduced strikingly only at 10 days in one of two tumors. RNA blot hybridization with 32P-labeled plasmid probes containing alpha or TSH-beta cDNAs showed that TSH-beta mRNA was reduced to less than 10% of control after both 4 and 10 days of T3 treatment, whereas, again, alpha mRNA was only reduced in one of two tumors at 10 days. Our data thus show that thyroid hormone affects alpha and TSH-beta mRNA and protein levels discordantly and suggest that regulation of TSH biosynthesis may occur predominantly at the level of TSH-beta mRNA.